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the structural weight of aircraft through analytical methods.    The first 
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and indicates trends when parameters are varied. Fighters, bombers, and cargo 
aircraft can be analyzed by the program. Ihe program operates within 100,000 
octal units on the Control Data Corporation 6600 computer. TVro stand-alone pro- 
grams operating within 100,000 octal wits were also developed to provide 
optional data sources for SWEEP. These include (1) the flexible airloads 
program to assess the effects of flexibility on lifting surface airloads, and 
(2) the flutter optimization program to optimize the stiftness distribution 
required for lifting surface flutter prevention. 

The final report is conposed of 11 volumes. This volume (Volume VIII) 
describes the program structure and operation. It provides a computer 
programmer with information for modifying or debugging the program. It is 
written to be used in conjunction with Volumes II through VII, which describe 
the methods and formulations, program descriptions, detail core maps, auto- 
flow charts, and program listings. j._ 
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PREFACE 

This report was prepared by Rockwell International Corporation, Los 
Angeles Aircraft Division, Los Angeles, California, under Contract 
F33615-71-C-1922, No. FX2826-71-01876/C093. The work was perfoirod for the 
Deputy for Development Planning, Air Force System Camand, Wright-Patterson 
Air Force Base, Ohio, and extended fron September 1971 to June 1974. 

Eugene L. Bahns, ASD/XRHD, was the Air Force program manager. Leonard 
Ascani was the program manager for Rockwell International. Other Rockwell 
personnel contributing to the project included: 

G. Hayase   - Mass Properties 
R. Hiyama   - Mass Properties 
D. Chaloff  - Mass Properties 
C. Martindale - Mass Properties 
H. Rockwell - Mass Properties 
R. Allen - Mass Properties 
P. Wildemuth - Airloads 
G. Rothamer - Airloads 
T. Byar - Airloads 
S. Siegel - Structural Dynamics 
S. Mellin - Structure and Fatigue 
H. Haroldson - Thermodynamics 
D. Konishi - Advanced Conposites 
C. Hodson - Structural Dynamics 

follows 
The final report was published in 11 volumes; the complete list is as 

Volume 

I "Executive Smmary" 
II "Program Integration and Data Management Module" 
III "Airloads Estimation Module" 
IV "Material Properties, Structure Tenperature, Flutter, and Fatigue" 
V "Air Induction System and Landing Gear Modules" 
VI "Wing and Empennage Module" 
VII "Fuselage Module" 
VIII "Programner's Manual" 
IX  "User's Manual" 
X "Flutter Optimization Stand-Alone Program" 
XI "Flexible Airloads Stand-Alone Program" 



TABLE OF CONTENTS 

Section Page 

6 

8 

8 
9 
9 
9 
10 

32 

32 

32 
36 
50 

Initialization and Computation 50 

Input Data Processing 50 
Design Data Development 50 
Structural Weight Estimation 79 

Program Debugging 79 

I INTRODUCTION 

II PROGRAM DESCRIPTION 

Approach 
Overlay Structure 
Program Routines 
Peripheral Requirements 
Data Processing 

III PROGRAM OPERATION 

Input Arrangement 

Permanent Data Bank Deck 
Case Data Card Deck 
Operating Considerations 

Preceding page blank 



LIST OF ILLUSTRATIONS 

Figure Page 

1 SWEEP overlay structure  13 
2 SWEEP control program logic flow diagram  18 
3 SWEEP program sample input data deck arrangement  33 
4 SWEEP permanent data bank data deck setup and 

mass storage file initialization  34 
5 Relative read data card format  47 



LIST OF TABLES 

Table Page 

1 SWEEP Overlay Directives and Calling Statements  11 
2 Module Descriptions  12 
3 Alphabetic List and Description of SWEEP Routines  24 
4 Permanent Data Bank Data Descriptions  35 
5 Case Control Card 1 - Print Indicators  37 
6 Case Control Card 2 Indicators  43 
7 Usage Matrix of Input Data Decks  48 
8 Logic and Data Requirements for Execution of 

SWEEP Modules  51 
9 SWEEP Program Mass Storage File Records  53 
10 IFL Array Program Controls (IFLÖW Block)  68 
11 XMISC Array Variables (MISC Block)  70 



Section I 

imODUCTION 

The analytical structural weight prediction procedure in SWEEP is an 
ihtergration of methods fomulated to describe design criteria and constraints 
of aircraft components, synthesize structure to these requirements, and 
develop mass properties data. Various procedures, engineering methods, and 
computer programming techniques used in SWEEP provide comprehensive structural 
weight data in a single computer run. 

The program is structured in a modular form which provides the user with 
multiple modes of operation. It is designed to operate as a fully integrated 
system such that compatible design constraints are satisfied by each of the 
structural components. SWEEP can also be used in stand-alone modes to evalu- 
ate individual conponents or develop design criteria. A stacked case capability 
is also provided which permits variation of any single design parameter without 
repeating other data, 

SWEEP consists of modules which perform control and/or computational 
functions required for: 

1. Master control 

2. Input/output data processing 

3. Vehicle performance data analysis 

4. Vehicle geometry and initial weight distribution analysis 

5. Basic flight design loads and fatique spectrum analysis 

6. Fatigue and flutter requirement analysis 

7. Material property descriptions and evaluation 

8. Wing and empennage structural synthesis and weight analysis 

9. Fuselage structural synthesis and weight analysis 

10. Landing gear structural synthesis and weight analysis 

11. Air induction system (nacelles, pylons, engine section, ducts, 
ramps, spikes) structural synthesis and weight analysis 



Geometry definitions are based on mathematical approximations of vehicle 
physical features and structural arrangements.   These definitions provide for 
weight sensitivity to configuration geometry and to geometric variations.   The 
structural synthesis/weight analysis modules are designed to analytically 
evaluate design requirements and criteria and to synthesize structures for 
specified meterials and structural concepts.    Structural elements are analyzed 
to satisfy strength, stiffness, life, local stability, and general stability 
requirements.    The synthesis can be controlled to produce material sizing 
reflecting unconstrained "optimum" structural arrangements or to evaluate 
material requirements for design constraints resulting from compromises due to 
cost, producibility, maintainability, or unique local considerations.    Some 
of these design constraints are: 

1. Specified frame, stringer, rib, or spar spacings 

2. Longeron locations 

3. Frame or stringer geometry limits 

4. Material minimum gages or fabrication minimums 

5. Cutout sizes and locations 

6. Bulkhead locations 

Program logic is provided so that options are available to (1) control 
the scope of the analysis and the types of design information to be printed, 
and (2) provide for bypassing certain design data computations by user Input 
of the pertinent information. The latter approach would be employed to sub- 
stitute advanced engineering data which become available during the design 
cycle. Examples of these types of data are local description of geometry, 
gross design or net loads, and flutter stiffness requirements. 



Section II 

PROGRAM   DESCRIPTION 

APPROACH 

SWEEP is an integrated program written in FORTRAN Extended conpiler 
language for the CDC6600 computer with the SCOPE operating system, at. WPAFfi. 
The program consists of 253 routines and functions which are programmed in 
modular form using one level of overlay. 

The basic program is structured to operate within a total of 50,000 octal 
(20,480 decimal) core locations. The appended version, SWEEP IV, which incor- 
porates the additional capability for analyzing advanced composite wing and 
empennage structures, operates within a total of 100,000 octal core locations. 

In order to operate within the computer core size restriction with a 
single level of overlay, various central memory minimization approaches are 
used. The main overlay (root segment) consists of the SWEEP control program, 
OLAY00, which is identified as overlay (0,0). Since OLAY00 always resides in 
central nemory, it is structured only to provide executive controls. Specific 
control, data manipulation, and computation processes are performed in subpro- 
grams identified as overlays (n,0), where n is the unique integer assigned to 
each primary overlay. Other progranming approaches used to operate within 
the central memory core restrictions are: 

1. Small labeled common regions (253 words) reside with the main overlay 

2. Data are stored and transmitted through an extensive use of mass stor- 
age files (188 records, approximately 55,000 words) 

3. Certain analysis functions are subdivided into groupings of (n,0) 
overlays. 

4. BUFFER IN/BUFFER OUT statements are used to maintain blank conrnon 
between related (n,0) overlays 

5. FORTRAN OPT=2 compiler is used to compile all SWEEP routines 

6. PPLQADR is used to load the program 

8 



OVERLAY STRUCTURE 

SWEEP is structured with a main overlay, overlay (0,0), and 18 primary 
(n,0) overlays. Analysis and data processing functions are performed either by 
individual (n,0) overlays or by groupings of (n,0) overlays. The designation 
"module" is assigned to unicj'ie function primary overlays or groupings of func- 
tional overlays. 

Table 1 shows the SCOPE overlay directives and calling statements for the 
SWEEP control program and the 18 primary overlays. All discussions, and refer- 
ences to overlays in this report address the decimal primary-level identifica- 
tion number. Table 2 shows the arrangement of overlays, which constitute the 
10 program modules. Overlay (18,0) in this table is the advanced composite 
link for wing and empennage structures. This is the onl> link structured to 
the 100,000 octal core size restriction. 

Sequential flow diagram through the 18 primary overlays and all of the 
data processing and computational routines within each overlay are shown in 
Figure 1. 

PROGRAM RO^INES 

The main overlay routine, OLAY00, logic flow diagram is shown in Figure 2. 
Additional discussions, autoflow chart, and listing for this routine are pre- 
sented in Volume II. 

Programmed methods and formulations, autoflow charts, and program listings 
are presented in separate volumes which discuss the SWEEP modules. References 
to the report volumes are presented in Table 2. Table 3 is an alphabetical 
listing of all SWEEP routines. 

PERIPHERAL REQUIREMENTS 

SWEEP requirements as a stand-alone computing system consist of four 
input/output files and one mass storage filf, file 1. These files consist 
of: 

1. Mass storage file 1, TAPEl 

2. System input file, TAPES 

3. System output file, TAPE6 



4. Permanent data file, TAPE? 

5. Common storage file, TAPE24 

In addition to the foregoing files which are used d-jring execution of the 
program, the method of operating shown in examples in Section III requires one 
magnetic tape unit. TTie program and permanent data are maintained on a mag- 
netic tape and are transferred to internal files by the CDC control cards. 

DATA PROCESSING 

Blank coimon, labeled common, and mass storage files are used for the 
placement and retrieval of data. These media are "eadily made accessible to 
any unit of the program. Data sets are assigned to specific regions in blank 
common for each module and are maintained in multioverlay modules by the use 
of the BUFFER IN/BUFFER OUT statements. 

Problem analysis controls aid certain design data items are stored in 
labeled comnon blocks. These blocks are in the main overlay, and thus reside 
in core at all times and are universally accessible. These labeled common 
arrays are IFL, IP, and XMISC. Organization and discussion of variables in 
these comnon blocks are presented in Section III of this volume. 

Mass storage file records are used to transmit design information between 
the input data processing module, design data development modules, weight 
analysis modules, and the output module. These records are also used within 
modules for temporary storage of data sets. Use of these files provides a 
means of transmitting the large amount of data required by this program within 
the restriction on core size. Discussion of the 188 file records used in 
SWEEP are presented in Section III of this volume. 
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TABLE 1.    SWEEP OVERLAY DIRECTIVES AND CALLING STATEMENTS 

Overlay Directive 
(Octal) 

Calling Statement 
(Decimal) 

Control Routine 
Name 

. OVERLAY(ALPHA,0,0) OLAY00 

OVERLAY(ALPHA,1,0) OVERLAY (SHALPHA, 1,0) READ 

OVERLAY(ALPHA,2,0) OVERLAY(5HALPHA,2,0) DATAIN 

OVERUY (ALPHA, 3,0) OVERLAY(SHALPHA,3,0) OLAY3 

OVERLAY (ALPHA,4,0) OVERLAY(5HALPHA,4,0) BLCNIL 

OVERLAY(ALPHA,5,0) OVERLAY (SHALPHA, 5,0) FATGUE 

OVERLAY(ALPHA,6,0) OVERLAY (SHALPHA, 6,0) LANDGR 

OVERLAY(ALPHA,7,0) OVERLAY (SHALPHA, 7,0) AISMN 

OVERLAY(ALPHA,10,0) OVERLAY (SHALPHA, 8,0) OLAY8 

OVERLAY (ALPHA, 11,0) OVERLAY(SHALPHA,9,0) OLAY9 

OVERLAY (ALPHA,12,0) OVERLAY(SHALPHA,10,0) OLAY10 

OVERLAY (ALPHA, 13,0) OVERLAY(SHALPHA,11,0) FUS01 

OVERLAY(ALPHA,14,0) OVERLAY(SHALPHA,12,0) FUS02 

OVERLAY (ALPHA,15,0 OVERLAY(5HALPHA,13,0) OUIPUT 

OVERLAY(ALPHA,16,0) OVERLAY(SHALPHA,14,0) OL/iY14 

OVERLAY(ALPHA,17,0) 0VERLAY(SHALPHA,15,0) OLAY1S 

OVERLAY(ALPHA,20,0) OVERLAY(SHALPHA,16,0) OUY16 

OVERLAY (ALPHA,21,0) OVERLAY(SHALPHA,17,0) OLAY17 

OVERLAY(ALPHA,22,0) OVERLAY (SHALPHA, 18,0) OLAY18 

11 



TABLE 2.   MODULE DESCRIPTIONS 

Module Name Module Type Overlay 
Control Routine 

Name 
Report 
Volume 

Input data process- 
ing 

Input data 
processing 

(01,0) READ Vol II 

Data managanent Data develop- 
ment 

(02,0) DATAIN Vol II 

Flutter and 
temperature 

Data develop- 
ment 

(03,0) OLAY3 Vol IV 

Airloads Data develop- 
ment 

(04,0) BLCNTL Vol III 

Fatigue Data develop- 
ment 

(05,0) FATGUE Vol IV 

landing gear Structural syn- 
thesis and 
weight analysis 

(06,0) LANDGR Vol V 

Air induction 
system 

Structural syn- 
thesis and 
weight analysis 

(07,0) AISWI Vol V 

Wing and empen- 
nage 

Structural syn- 
thesis and 
weight analysis 

(08,0) 
(09,0) 
(10,0) 
(14,0) 
(15,0) 
(16,0) 
(17,0) 
(18,0) 

OIAY8 
OLAY9 
OLAYIO 
OLAY14 
OLAY15 
OLAY16 
OLAY17 
OLAY18 

Vol VI 

Fuselage Structural syn- 
thesis and 
-eight analysis 

(11,0) 
(12,0) 

FUSOl 
FUS02 

Vol VII 

Output Output .data 
processing 

(13,0) ourpur Vol II 
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Overlay  (01,  0) 

READ 

Routines 

Overlay (00, 0) 

OLAYOO 

Overlay (02, 0) 

DATAIN 

Routines 

Overlay  (03,  0) 

OLAY3 

Routines 

Figure 1.   SWEEP overlay structure. 

Routines 

READMS READMS DSTTRP READMS READMS 
WRITMS WRITMS DUCGEO WRITMS WRITMS 
DECRD AVDAOC DWHVQQ HBL ATMOS 
DECRD7 AVDATA FTOTAL PRESH BNLDS 

AVDINR FUSDST QINC C0DIM2 
AVOWNG FUSGEO QSUB FATMG 
CONDST NACGEO SOLARG FC0DM2 
DBLCNT NOSGEO SVFTAB FUSNET 
DCCNTL PRTOWE TBL MAXLDS 
DFATMG QUIKIE TEMALT SPABM 
DLNDGR SPDALT TEMPER USPAN 
DMAXLD TEMPRE TSKIN WHVNE r 

OSGNPR WE 1DST TTO 
DSTNOR WHVGEO WHVMAT 
DSTTRI WNGDST WHVQQ 

IS* 



E> 0 
Overlay  (05,0) 

FATGUE 

Overlay  (06,0) 

LANDGR 

Overlay  (07,0) 

AISMN 

Overlay   (08,0) 

OLAVS 

Routines Routines Routines Routines 

Figure 1.    SWEEP overlay structure (cont) 

REAOMS READMS READMS NCLGEO READMS 
WRITMS BMOR WRITMS PRECRT WRITMS 
ACURVE LGEAR DCTGEO PYLONS ABOXC 
ALIFE LG3P DSGNP RAMPS CAERO 
BCURVE LGWT DUCFRM SPAL CASE 
FATIGU LOADS DUCPNL SPIKE CCNTL 
FTGCTL DUCTS SUMARY DMAX 

DUCWET TEMPR GCOMP 
FRMELD GEOMC 
FRMND3 GEOMW 
MATLF1 PRTG 
MATLP2 SWPXYP 

MCNTLI TBWDC 
MISCOM VSGEOM 
NACELE 
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E> —r ■'■ I 
Overlay (12,0) Overlay (13.0) 

FUS02 OUTPUT 

Rout Inas Routines 

READMS LDCHK        READMS 
BLKHDS LONGS 
CUTOUT MINFR 
CVPRES MINMUM 
DBLKHD MISCWT 
FBEND PART IT 
FCOVER SECOST 
FHCMB SPRINT 
FPANEL SUMMRY 
FUSSHL WTOIST 
FWEIGH 
GJIGEO 
GJ2GEO 
11 LONG 
I2LONG 

Figure 1.   SWEEP overlay structure (concl) 
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OLAVOO 

ö 

I 
Call OPENHS 
XMISC(II) - I.O; 
start case 

i 
Case count 
XMISC Ct) - case number 

I 
Call OVERLAY (SHALPHA, 1.0) 
Input data processing module 
control program READ 

Call OVERLAY (5HALPKA, 2,0) 
data management module 
control program DATA IN 

I 
Call OVERLAY (5HALPHA, 3.0) 
Flutter and temperature module 
control program 0LAY3 

Call OVERLAY (SHALPHA, *,0) 
airloads module control 
program BLCNTL 

I 

No 

Figure 2.  SWEEP control program logic flow diagram. 
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No 

Call OVERLAY (5HALPHA, 5,0) 
Fatigue module control 
program FATGUE 

No 

Call   OVERLAY   (5HALPHA,  6.0) 
landing gear module 
control   program LANDGR 

No 

Call OVERLAY (5HALPHA, 7,0) 
air Induction system module, 
control program AISHN 

Figure 2. SWEEP control program logic flow diagram (cant). 
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(HISC   (21 • 2.0  (noritonull      I 
C»ll   0VI«IAV   (SHAIPHA 8.01 
Call   0V(Kl*t   (ShALPN', 1»,«) 
C«ll   0Vl«L*»   (SHALPN* 15.0) 
Call   OVEKlAr   (SMALPHA, 16.01 
minq jnd mpcnnag« 
nodul«   1 Ink»   1,   2,   3, «nd t, 
OLAVS,   OLAtU,   JLAV15 OLAm 

I 
Inlticlilt »»nth«»'» control» 

IMISC ()) • 0.0 

«"ISC (19) • 0.0 

Advanced compotitc 

Haiti 

Call OVEPLAY (5MALPMA, 9.0) 

«inf an4 anpannaga mdul« 
link J, 0LAY9 

Call 0VCPLAY (5MAIPHA, 

CalI 0Vt«LAY (JHAlPNA, 

wing and anpannaga nodul« 

linkt i  and i,  OLAYIO, 0LAY9 

», 10.0) ~| 

», i 0)   ' 

Call OVEPLAY (SHAlPMA. 17,0) 

Ming and anpannaga «odula 
link 7, OlAYt; 

I 

Figure  2. |  SWEEP control program logic flow diagram (cont). 
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SWEEP control program logic flow diagram (cont). 
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Figure 2. 
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S\~[p control program logic flow diagram (cont). 

22 



Call OVERLAY (5HALPHA, 11,0) 
Call OVERLAY (5HALPHA, 12,0) 
fuselage module links I and 2, 
FUSOI, FUS02 

No 

Yes 

Call  OVERLAY  (5HALPHA,   13,0) 
final  output module control 
program OUTPUT 

XMISC  (II)  - 2.0 
subsequent case 

Start next case 

Figure   2.    SWEEP control program logic flow diagram (concl) 
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Section III 

PROGRAM OPERATION 

As an integrated engineering program, SWEEP requires three types of 
external data: (1) an input data set that is used to describe the design prob- 
lem, (2) a data bank compilation of engineering data from which necessary 
design information can be drawn, as required, and (3) an input set of program 
analysis control words. The modules of SWEEP logically interpret the problem 
design information, convert them into engineering data, and order the results 
properly for all the evaluation routines. Mass storage files are used to 
transmit design information from design data modules to the weight analysis 
modules, which perform the necessary structural synthesis/weight analysis so 
that the primary result is a set of weight estimates for the major structural 
components. 

INPUT ARRANGBIENT 

Figure 3 shows a typical input card deck setup for a SWEEP run. This 
arrangement assumes that all SWHEP routines are stored in object form as the 
first file of a tape by the use of the COPYLIB operation. Also, that the 
second file of that tape is the permanent data stored in card image format. 
Figure 4 shows the sequential order of the data bank data deck. This set is 
used to create the permanent data file and, subsequently, TAPE7. 

PERMANENT DATA BANK DECK 

The permanent data bank deck. Figure 4, consists of the following: 

1. Aerodynamic data for loads 

2. Spectrum data for fatigue 

3. Weight analysis constants and index factors 

4. Flutter and temperature constants 

5. Weight constants and data for initial weight distribution 

6. Airfoil description 

7. Material property descriptions 

Records in this data bank are used to initialize mass storage, file, design data 
records for use by the different program modules. A description of these 
records is presented in Table 4. 
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/ 
M«t«rlal prop«rti«» 
library 
(20 max Imum) 

Tltl« card I 
Material 
No. n 

T-tall flutter constants 

Each sat has a 
minus sign In 
column I of last 
card 

Airfoil data 

lata managamant 
parmanant data 

Flutter and temperature 
permanent data  

/ 
Airloads 
module 
data 

/ 

Air Induction system module data 
Permanent data 

Ramp title« 1\ 
ng gear permanent data 

Fuselage permanent data  ~7 

Wim and empennage 
module data 

 ^_ 

Revisions to wing data 
for vertical tall 

Revisions to wing data 
for horizontal tall  

Wing permanent data 

OR array 
DG array 

)l array 

DE array 
DS array 
array 

OF array 
OB array 

0T array 

f 
I 

Etc 

Record '•2 

Record k\ 

y    Record 37 

Record 36 

1 Record 11 

Record 12 

J/ Record 28 
Record 25 

Record 2't 

Record 27 

Record 26 

Record 23 

Mass storage 
file records 
initialization 

Record 9 
Record 8 

Record 7 

Record 6 
Record 5 

Record 4 
Record 3 

Record 2 
'    Record I 

Figure 4. SWEEP peraument data bank data deck setup and 
mass storage file initialization. 
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TABLE 4.    PERMANENT DATA BANK DATA DESCRIPTIONS 

Array Name Record 
and Size No. Description 

DT(56) 1 Aerodynamic data (refer to Vol III) 
DB(853) 2 Subsonic aerodynamic data (refer to Vol III) 
DF(146) 3 Deflected flap data (refer to Vol III) 
DP(734) 4 Supersonic aerodynamic data (refer to Vol III) 
DS(288) 5 Blocked mission segment data (refer to Vol III) 
DE(340) 6 Maneuver load factor spectra data (refer to Vol III) 
DI(60) 7 Taxi load factor spectra data (refer to Vol III) 
DG(72) 8 Tlirbulence field parameters (refer to Vol III) 
DR(109) 9 Gust response factors (refer to Vol III) 
D(2060) 23 Wing design data (refer to Vol VI) 
D(2060) 26 Horizontal tail design data (refer to Vol VI) 
D(2060) 27 Vertical tail design data (refer to Vol VI) 
D(2000) 24 Fuselage design data (refer to Vol VII) 
D(116) 25 Landing gear design data (refer to Vol V) 
D(2000) 28 Air induction system, nacelle, and engine section 

design data (refer to Vol V) 
DATA (312) 12 Flutter and temperature data (refer to Vol IV) 
D(1606) 11 Design data for data management module 

(refer to Vol II) 
D.AF(500) 36 Airfoil data (refer to Vol VI) 
GJDAT(IOO) 37 T-tail flutter constants (refer to Vol VI) 
BID (300) 41-60 Material properties data (refer to Vol IV) 
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CASE DATA CARD DECK 

The first two cards in the input data deck for each case are title cards. 
80 alphanuneric characters may be written on each card. 

Control card 1 follows the two title cards. This card contains the 
optional output print indicators. These indicators are shown in Table 5. 

Control card 2 follows control card 1. This card contains the airloads 
module indicators in colunns 1 through 38, wing and empennage construction 
indicators in colunns 39 through 44, program flow controls in colunns 71 
through 79, and an initialization indicator in column 80. Descriptions of 
these controls and indicators are shown in Table 6. 

Data decks follows control card 2. The first card in each data deck must 
contain one of the identification titles shown in the following in columns 1 
through 10. Colunns 11 through 80 are not read by the program, and therefore 
may be used for deck identification or comnents by the program user. 

123456789 10 

GENERAL 
WING 
HORIZONTA L 
VERTICAL 
FUSELAGE 
L G 
A I S 
FATIGUE 
WHV  LOADS 
FUS  LOADS 
INERTIA 

The remaining cards contain numeric data which are read and processed 
based on a relative address for the field data on each card (Figure 5). The 
last card of each data deck has a minus sign (-) punched in card column 1. 
Usage matrix of these data checks is shown in Table 7. Detail discussions of 
variables in these decks are presented in Volumne IV, Users' Manual. 

The last card in the case data deck has "EXECUTE" punched in colunns 1 
through 7. Colunns 8 through 10 on this card must be left blank. 
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TABLE 5.    CASE CONTTRDL CARD 1  - PRIWT INDICATORS 

Control 
Card 1 
Column 

M 

(IP loc) Routine Overlay Description 

1 READ (1.0) Permanent data, first case only 

2 READ (1,0) Case data 

3 CCNTL (8.0) WD array, some of U-array before data 
transfer, total D-array, SPAL array 
(record 38) 

4 GEM: (8,0) YC, YTC, and TAP arrays 

5 UMAX (8.0) Values from YTC, YC, and TAP arrays 
ABOXC (8,0) Values from YTC and IT arrays 
TBWDC (8,0) Title for DMAX print 

6 PRTG(GEOMIV) (8,0) Detail geometry 

7 GEOMIV (8,0) TCJ array 
PRIG (8.0) TXY array - only when IP(6) also = 0 
VSGHOM (8,0) TV'S array 

8 CT0T1 (14,0) ITU), TT(2), and YC array 
GIXTL (14,0) Title for CTOT1 print 
LBlfl (14,0) Title for CTOT1 print 
■JEUHV (14,0) Title for LTOT1 print 
THlvT (14,0) Title for CT0T1 print 
TEWTI (14,0) Title for CTOT1 print 

9 GCNTL (14,0) TG and TGA arrays 

10 LE1EI (14,0) TCS, TWG, CLEI, and CTEI arrays 

11 LEWI" (14,0) TGR, IST, CCI, CCL, and CCW arrays 
TEWT (14,0) CCW, CCT, and TE arrays 
TEWTI (14,0) TGR, 1ST and CCI arrays 

12 IVLETE (14,0) Leading and trail edge weight and loads 
summary 

13 MISCNT (15,0) Detail - CCI, TST, and TGR arrays 
PRTM(NaSCIT) (15,0) Detail - CCI, TST, TGR, and TCS arrays 

14 MISCNT (15,0) Summary - CMII and TMVT arrays 
PRTMCMISCIT) (15,0) Summary - TCS and CCI arrays 
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TABLT 5. CASE CONTROL CARD 1 - PRINT INDICATORS (CONTJ 

Control 
Card 1 
Column 
(IP loc) Routine Overlay Description 

15 ciorc (15,0) 1T(1), TT(2), and YC array 
MISOJT (15,0) Title for CTO'1'2 print 

MISCIT (15,0) Title for Ciai'2 print 
CDL (15,0) Title for LTÜT2 print 

FDIS (15,0) Title for CTOT2 print 

Id CDL (15,0) TCR and TCS arrays 
TBRVI1 (15,0) CCI and TCS arrays 

17 FDIS (15,0) CCI, TST, TCS, WG,  and TVMT arrays 

18 FDIS (15.0) Fuel distribution summary 

19 Mnpwftfacw) (16,0) Torque i.ox and pivot material properties 
ILMPC (18,0) Material properties for advanced 

conposites 

20 ALaAj} (lö,ü) Limit airloads and scaling ratios 
ACLOAD (18,0) ACL array 

21 ABDW (16,0) Initial deadweight distribution 

22 GJCAL (16,0) Flutter analvsis values, GJ and J 

comparison Design GJ values 
GJTT (16,0) T-tail GJ values 

23 WDDATA (16,0) T and CD arrays 

24 VLOAD1 (16,0) Initial design loads, required GJ 
DEADW (9,0) Deadweight sunmary and adjustment results, 

for NODW >1 

Dl\fYBA (9,0) Deadweight and Y-bar adjustment values, 
for NODW>l 

VLOAD (9,0) Design loads and required GJ, for 
NODW>l 

DEADW (18,0) Deadweight sunmary and adjustment 
results, for NODW>i 

DWYBA (18,0) Deadweight and Y-bar adjustment values, 
for NODW > 1 

AVLOAD (18s0) Design loads, required GJ, loads at each 
condition 
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TABLE 5.    CASE CONTROL CARD 1 - PRINT INDICATORS (CONT) 

Control 
Card 1 
Column 
(IP loc) Routine8 Overlay Description 

25 DEADW (9,0) Deadweight sumnary and adjustment 
results, for NODW-1 

DWYBA (9.0) Deadweight and Y-bar adjustment values, 
for NODW-1 

VLOAD (9.0) Design loads and required GJ. for NODW«! 
DEADW (18.0) Deadweight sumnary and adjustment 

results, for NOEW-1 
DWYBA (18.0) Deadweight and Y-bar adjustment values, 

for NODW-1 
AVLOAD (18.0) Design loads, required GJ. loads at each 

condition, for NODW-1 

26 DLPVT (9.0) TW array 
PIVOT (9.0) Pivot values 
DLPVT (18.0) TW array 
PIVOT (18.0) Pivot values 

27 PRTA(TBOPl') (9.0) Design synthesis and weight distribution 
sumnary, for NODW >1 and DGW-2 

ACPRTA (18,0) Design synthesis and weight distribution 
(ATBOPT) summary, for NODW >1 and DGW-2 

28 PRTA(TBOPT) (9.0) Design synthesis and weight distribution 
summary, for NODW >1 and DGW«1,3 

ACPRTA 18,0) Design synthesis and weight distribution 
(ATBOPi) sumnary, for NODW >1 and DGW«1,3 

29 PRrA(TBOPT) (9,0) Design synthesis and weight distribution 
summary, for NODW-1 and DGW-2 

PRTHCTBOPT) (9,0) Pivot and center section analysis values, 
for NODW-1 and DGW-2 

ACPRTA (18,0) Design synthesis and weight distribution 
(ATBOPT) summary for "NODW-1 and DGW-1,2,3 
PRW (ATBOPT) (18,0) Pivot and center section analysis values, 

for NODW-1 and DGW-1,2,3 

30 PRTA(TBOPr) (9,0) Design synthesis and weight distribution 
summary, for NODW-1 and DGW-1,3 

PKl,H(TBOPT) (9,0) Pivot and center section analysis values, 
for NODW-1 and DGW-1,3 

39 



TABLE 5. CASE CCWTROL CARD 1 - PRim* INDICATORS (CONT) 

Control 
Card I 
Column 
(IP loc) Routine Overlay Description 

31 PRTB(CNSTR) (10,0) Synthesis details, fjr DGW«2 
PRTC(CNSTR) (10.0) Weight analysis details, for DGW=2 
PRTB(ACNSTR) (18,0) Synthesis details, for DGW=2 
PRTC(AQJSTR) (18,0) Weight analysis details, for DGW=2 
AOJSTR (18,0) DDUC, DDLC, DDIS, DDES, DDRS, and DDSTR 

arrays, for DGW=2 
ASTIFF (18,0) CD array, for DGW=2 

32 PRTB(CNSTR) (10,0) Synthesis details, for DGW=1.3 
PRTC(CNSTR) (10,0) Weight analysis details, for DGW«1,3 
PRTB(ACNSTR) (18,0) Synthesis details, for DGW=1,3 
PRTC(ACNSTR) (18.0) Weight analysis details, for DGW=1,3 
ACNSTR (18.0) DDUC, DDLC, DDIS, DDES, DDRS, and 

DDSTR arrays, for DGW=1,3 

ASTIFF (18.0) CD array, for DGW=1,3 

33 PRTBK(STRG) (10.0) Checkout print, requires date   InJicators 
PRTBK(TSai) (10.0) Checkout print, requires data indicators 

34 WVFDD (17.0) TCS and CCDLI arrays 
TBFWI (17.0) TCS and CCI arrays 

35 CTOT (17.0) 1T(1), Tr(2), and YC array 
WVFDD (17,0) Title for CTOT print 
WFLDD (17.0) Title for CTOT print 

36 WODATA (17.0) Surface inertia summary 

37 PRTD (17.0) Detail weight and coefficient summaries 

38 WODATA (17.0) WCG, CTBW, CTBI, CLEI, CTEI, CMII, 
CFL1I, CFL2I. CCDLI, CIOY, and CCI 
arrays 

39 not used 

40 OLAY00 (0.0) Case title and module identification 

41 WVMAT (3.0) Stress vs temperature tables 
WHVQQ (3.0) Compressible dynamics pressure values 
SVFTAB (3.0) Flutter parameter vs mach number 

42 SPDALT (2.0) Speed-altitude profile tables 

43 DSGNPR (2.0) Speed profile design factors 
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TABLE 5. CASE CONTROL CARD 1 - PRINT INDICATORS C«3NT) 

Control 
Card 1 
Column 
(IP loc) Routine Overlay Description 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

QUIKIE 

AVDINR 

PRTOWE 
(DATAIN) 

DATAIN 
DMAXLD 

DCCNTL 

AVDATA 

DATAIN 

BNLDS 

SHABM 

USPAN 

IVHVNET 

BLCXI'L 

55 FATNG 

56 FATGUE 

57 FATIGU 
FTGCTL 

58 FATIGU 

59 LANDGR 

60 LGEAR 

61 AISMN 

62 SPAL 

63 MATLP2 
(MCNTLl) 

(2.0) 

(2,0) 

(2,0) 

(2,0) 
(2,0) 

(2,0) 

(2,0) 

(2,0) 

(4,0) 

(4.0) 

(4.0) 

(4,0) 

(4,0) 

(4,0) 

(5,0) 

(5,0) 
(5,0) 

(5,0) 

(6.0) 

(6.0) 

(7,0) 

(7,0) 

(7.0) 

S-array 

RT, RW, RH, RV, RA, and RO arrays 

Weight empty breakdown, expendable 

useful load 

BC array 
Estimated shear, bending moment, and 

torque 
WD array 

S-array 

Common at end of Data Management 

Body loads 

Shear, bending moment, and torsion 
moment 

Airload distribution factors 

Design loads and ratios 

Temperature and stress for 23 load con- 
ditions, design temperature and load 
conditions, maximum net bending 
moments for fatigue 

Fatigue spectra 

Bending moment spectra input 

Damage table, calc life, etc 
"FATIGUE       " input values 

Intermediate values, iteration trace 

Landing gear input data 

Landing gear loads 

AIS system input data 

Speed-altitude profile tables 

Duct, ramp and nacelle material 
properties 
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TABLE 5. CASE CONTROL CARD 1 - PRINT INDICATORS (CONCL) 

Control 
Card 1 
Column 
(IP loc) Routine 

a 
Overlay Description 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

76 

"7 

78 

79 

80 

MCNTLl 

DSGNP 

PRECRT 

RAMPS 

FRMELD 

DUCTS 

NACELE 

FUSLD 

MATLP1 
(MFCNTL) 

MFCNTL 

FUSLD 
DUNWY1 

FFRNE 
FRMTOl 

SFOAWE 
FR^LD 

FFRNE 

MINFR 

FUSSHL 

SPRINT 

7,0) 

7,0) 

7,0) 

7.0) 

7.0) 

7.0) 

7.0) 

11,0) 

11.0) 

11.0) 

11.0) 
11,0) 

11,0) 
11,0) 

11,0) 
11,0) 

11.0) 

12.0) 

12,0) 

12,0) 

IMS array 

Speed profile design factors 

Ramp design conditions 

Built-in parameters, reaction forces 
and weights 

Duct frame data 

Duct frame data and duct geometry - 
section data 

Nacelle geometry - section data 

Fuselage loads and inertia data 

Cover, longeron, major and minor 
frames material properties 

IMS array 

Loads array 
Input and corrected data 

External frame loads details 
Fuselage shape details 

Frame synthesis details 
Segment loads details 

Major frames detail weights 

T-array 

T-array 

Details - Construction indicators, basic 
vehicle data, secondary structure, 
shell and section values 

Routine in which the corresponding IP element is tested and printing is 
done. If a second routine name appears in parenthesis as PRTG(GEOMIV), 
this indicates that ^RTG is strictly a print routine and the indicator 
is used in GEOMW to call or not call PRTG. 
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TABLE 6.   CASE CONTROL CARD 2 INDICATORS 

Control Card 2 
Column 

Labeled 
Connon 
location Description 

1-2 XMISC(51) Air vehicle class indicator 
01 - fighter (F) 
02 - attack (A) 
03 - tactical bomber (BI) 
04 ■ strategic bomber (BII) 
05 ■ cargo assault (CA) 
06 ■ cargo transport (CT) 

3-4 XMISC(52) Wing-type indicator 
-1 ■ fixed wing 
01 ■ variable-sweep wing 

5-6 )(MISC(53) Vertical tail-type indicator 
-1 ■ single tail 
00 » dual tail 
01 « T-type tail 

7-8 XMISC(54) Load calculation option indicator 
-Is calculate basic- loads only 
00 ■ calculate fatigue spectra only 
01 « calculate both basic loads and fatigue 

spectra 

9-10 XMISC(55) Total vehicle load calculation control 
01 ■ compute all loads (fuselage, wing, 

horizontal tail, vertical tail) 
00 ■ compute loads as indicated by controls 

in columns 11 through 18 

11-12 XMISC(56) Fuselage load calculation indicator 
01 ■ compute 
00 « do not compute 

13-14 XMISC(57) Wing load calculation indicator 
01 « compute 
00 ■ do not compute 

15-16 XMISC(58) Horizontal tail load calculation indicator 
01 ■ compute 
00 ■ do not compute 
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TABLE 6. CASE OONTODL CARD 2 INDICATORS (CCNT) 

Control Card 2 
Column 

Labeled 
Cannon 
Location Description 

17-18 XMISCCS9) Vertical tail load calculation indicator 
01 - compute 
00 ■ do not compute 

19-20 XMISCC60) Load conditions 1 through 5 calculation indi- 
cator (positive maneuver conditions) 

01 ■ compute 
00 • do not compute 

21-22 XMISC(61) Load conditions 6 and 7 calculation indicator 
(negative maneuver conditions) 
01 ■ compute 
00 ■ do not compute 

23-24 XMISC(62) Load condition 8 calculation indicator (flaps 
down, maneuver condition) 

01 ■ compute 
00 ■ do not compute 

25-26 XMISC(63) Load condition 9 calculation indicator (flaps 
down, landing) 

01 ■ compute 
00 ■ do not compute 

27-28 XMISC(64) Load conditions 10 through 13 calculation 
indicator (positive vertical gust conditions) 

01 = compute 
00 ■ do not compute 

29-30 XMISC(65) Load conditions 14 through 17 calculation 
indicator (negative vertical gust conditions) 

01 ■ compute 
00 = do not conpute 

31-32 XMISC(66) Load conditions 18 and 19 calculation indi- 
cator (lateral gust conditions) 

01 • compute 
00 - do not compute 
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TABLE 6.   CASE CONTROL CARD 2 INDICATORS (CONT) 

Control Card 2 
Colunn 

Labeled 
Cannon 

Location Description 

33-34 XMISC(67) Load conditions 20 and 21 calculation indi- 
cator (pitching acceleration conditions) 

01 ■ compute 
00 ■ do not corapute 

35-36 XMISC(68) Load conditions 21 and 23 calculation indi- 
cator (yawing acceleration conditions) 

01 ■ compute 
00 - do not conpute 

37-38 XMISC(69) Wing fatigue spectra calculation indicator 
-1 ■ conpute gust and maneuver spectra 
01 - compute gust spectra only 

39-40 ia(ll) Wing construction indicator 
00 - metal structure 
01 ■ advanced composite structure 

41-42 IFL(12) Horizontal tail construction indicator 
00 - metal structure 
01 - advanced composite structure 

43-44 IFL(13) Vertical tail construction indicator 
00 ■ metal structure 
01 - advanced composite structure 

45-70 Not used 

71 IFL(l) Airloads module execution control 
0 ■ execute 
1 ■ do not execute                                               \ 

72 IFL(2) Wing execution control for wing and empennage 
module 

0 ■ execute 
1 ■ do not execute 

73 IFL(3) Fuselage module execution control 
0 ■ execute 
1 ■ do not execute 
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TABLE 6.    CASE CONTROL CARD 2 INDICATORS (CONCL) 

Control Card 2 
Column 

labeled 
Cannon 
Location Description 

74 IFL(4) Landing gear module execution control 
0 ■ execute 
1 ■ do not execute 

75 IPliS) Horizontal tail execution control for wing and 
empennage module 

0 ■ execute 
1 « do not execute 

76 IFL(6) Vertical tail execution control for wing and 
empennage ncdule 

0 ■ execute 
1 - do not execute 

77 IFL(7) Air induction system module execution control 
0 ■ execute 
1 - do not execute 

78 IFL(8) Fatigue module execution control 
0 ■ execute 
1 - do not execute 

79 IFL(9) Final output module execution control 
0 ■ execute 
1 ■ do not execute 

80 iFL(10) File initialization control for subsequent 
cases (not applicable for first case) 

0 - leave files as they exist and update 
with input data 

1 ■ reinitialize data files (mass storage 
file records 1-9, 11, 12, 17, 21, 23-29, 
32-34, 36-38, and 41-60) from TAPE7 
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OPERATING CONSIDERATIONS 

Problem definition and program controls require coordination between case 
control card 2 instructions and design data decks. The SWEEP main control 
program starts by calling the input data processing module. Program execution 
requirements through the design data development, weight analysis, and output 
module are shown in Table 8. This table presents minimum and optional exe- 
cution requirements which can be employed for the range of problem modes. 
Definition of all user input variables is presented in Volume IX, User's Manual. 

INITIALIZATION AND CCMVTATION 

The SWEEP control program controls the execution of the problem. It 
occupies the main level of the overlay system and monitors the logic flow 
through initialization of data, design data development, weight analysis, and 
output. 

INPUT DATA PROCESSING 

The input data processing module organizes the data bank data and input 
variable design data in mass storage file records at the start of each problem 
case. A complete list of SWEEP mass storage file records is shown in Table 9. 
Computational flow instructions from case control cards 1 and 2 and certain 
key variables from the input design data are stored in labeled cannon loca- 
tions. Labeled common block IFLOW indicators are shown in Table 10. Program 
definition and usage of the labeled common block MISC are shown in Table 11. 

DESIGN DATA DEVELOPMENT 

The design data development modules interpret input vehicle design speci- 
fications and geometry data and confute detail design data for use in evalua- 
ting the structural components. Modules programned for design data 
development are: 

1. Data management module, overlay (2,0) 

2. Flutter and temperature module, overlay (3,0) 

3. Airloads module, overlay (4,0) 

4. Fatigue module, overlay (5,0) 
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TABLE 8. LOGIC AND DATA REQUIRHCNTS FOR EXECUTION OF 
SNEEP MODULES 

Module 

Indicator and Reqd 
Data Deck 

Discussion 
Control Card 2 

Column Data Deck 

Data management None GENbKAL Data management and flutter and 
temperature modules are executed 
in each case in which "GENERAL" 
is read 

Flutter and 
tenperature 

None GENLKAL This module uses speed-altitude 
profile and geometry data from 
the data management module 

Airloads 71 GENERAL This module requires data from 
the data management module from 
the same case or a previous 
case. Detail execution con- 
trols are in control card 2 
columns 1 through 38. 

Fatigue 78 FATIGUE This module may be executed as 
a stand-alone program or with 
spectrum data created by the 
airloads module. 

Landing ä^ar 74 LG This inodule may be executed as 
a stand-alone program or with 
design data from the data man- 
agement module. 

Air induction 
system 

77 AIS This module may be executed as 
a stand-alone program. If 
"GENERAL" data are part of the 
input case data, certain vari- 
ables are transferred to the 
"AIS" data record. 
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TABLE 8.    LOGIC AND DATA REQUIRBeKS FOR EXECUTION OF 
SWEEP MODULES (CONCL) 

tadiile 

Indicator and Reqd 
Data Deck 

Discussion 
Control Card 2 

Column Data Deck 

Wing and 
empennage 
(wing) 

39-40, 72 WING This module may be executed as 
a stand-alone program.    Loads 
may be defined either in the 
"WING" deck, the "VWV LOADS" 
deck, or by the airloads mod- 
ule.    Flutter data may be 
defined in the "WING" deck or 
obtained from the flutter and 
temperature module. 

Wing and 
empennage 
(horizontal 
tail) 

41-42, 75 HORIZONTAL Refer to wing discussion. 

Wing and 
em,»ennage 
(vertical tail) 

43-44,  76 VERTICAL Refer to wing discussion 

Fuselage 73 FUSELAGE This module may be executed as 
a stand-alone program.    If 
"GENERAL" data are part of the 
input case data, certain vari- 
ables are transferred to the 
"FUSELAGE" data record. 
Inertia and loads data may be 
obtained through execution of 
the data management, flutter 
and temperature, and airloads 
module or by input of the 
"INERTIA" and "FUS LOADS" 
decks. 

Final output 79 GENERAL This module requires data from 
the data management module from 
the same case or a previous 
case 
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TABLE 10. IFL ARRAY PROGRAM CONTROLS (IFLOW BLOCK) 

IFL 
Loc 

Control Card 
No. 2 Column Description 

1 71 Airloads module execution control 
0 - execute 
1 - do not execute 

2 72 Wing execution control for wing and empennage module 
0 ■ execute 
1 - do not execute 

3 73 Fuselage module execution control 
0 ■ execute 
1 • do not execute 

4 74 Landing gear module execution control 
0 ■ execute 
1 - do not execute 

5 75 Horizontal tail execution control for wing and empennage 
module 

0 ■ execute 
1 - do not execute 

6 76 Vertical tail execution control for wing and empennage 
module ; 

0 » execute 
1 ■ do not execute 

7 77 Air induction system module execution control 
0 » execute 
1 ■ do not execute 

8 78 Fatigue module execution control 
0 ■ execute 
J. ' do not execute 

9 79 Final output module execution control 
0 ■ execute 
1 ■ r'o not execute 

10 80 File initialization control for subsequent cases 
0 » leave files as they exist and update with input 

data 
1 » reinitialize data files from TAPE 7 
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TABLE 10. IFL ARRAY PROGRAM CONTROLS (IFLOW BLOCK) (CONCL) 

IFL Control Card 
I-oc No. 2 Column Description 

11 39-40 Wing construction indicator 
00 - metal structure 
01 - advanced composite 

12 41-42 Horizontal tail construction indicator 
00 - metal structure 
01 - advanced composite 

13 43-44 Vertical tail construction indicator 
00 - metal structure 
01 ■ advanced composite 

The data management module develops compatible vehicle and structural 
component geometry data for use by the other design data development modules 
and the weight analysis modules. This module also provides weight distribu- 
tions, balance, and inertia required for the evaluation of design loads. Per 
formance requirements are also organized for use by the airloads module. 
Methods, functions, processes, and description of the data management module 
are presented in Volume II. 

Detail discussions of the flutter and temperature module are presented in 
Volume IV. This module calculates critical surface flutter design parameters 
for the wing, horizontal tail, and vertical tail. T-tail flutter is also 
evaluated for the vertical tail. Structural temperatures are calculated at 
critical flutter conditions and at the flight load evaluation conditions. 

The airloads module develops design airloads and wing bending moment 
fatigue spectra. Component airloads and centers of pressure are calculated for 
a number of flight conditions to provide reasonable expectation that the maxi- 
mum airloads are encompassed. Module methods, formulations, and program 
description are given in Volume III. 

The fatigue module evaluates wing bending moment spectra and fuselage 
pressure cycle data to determine allowable operating stresses. These allow- 
ables are stored in the material property files for use by the wing and fuse- 
lage analysis modules. Methods, formulations, and program description are 
presented in Volume IV. 

69 



TABLE 11. XMISC ARRAY VARIABLES (MISC BLOCK) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

1 READ (1,0) FATGUE 
AISWN 
ccm 
MFCNTL 

(5,0) 
(7.0) 
(8.0) 
(11.0) 

Number of arrays of material 
properties in mass storage in 
records 41-60 

2 OLAY00 (0,0) CCNTL 
ALOAD 

OLAY00 

(8.0) 
(16,0) 

(0.0) 

Component indicator for wing and 
empennage module 

1 = wing 
2 = horizontal tail 
3 * vertical tail 

3 OLAY00 
PROG 

(0.0) 
(9,0) 

Set to 0.0 in OLAY00; set to 1.0 at 
end of PROG so that OLAY00 will call 
OLAY17. 

4 OLAY00 (0,0) i READ 
i CCNTL 

(1.0) 
(8.0) 

(8.0) 

(8.0) 

Case number 

S WWQQ (3.0) CCNTL 

CCNTL 

Dynamic pressure for wing flutter 
design, lb/ft2 

6 WHVQQ (3,0) Dynamic pressure for horizontal tail 
flutter design, lb/ft2 

7 WHVQQ (3,0) ; CCNTL 
i 

(8.0) Dynamic pressure for vorHcnl tm'i 
flutter design, lb/ft2 

8 WIIVNET (4,0) ■[  CCNTL (8.0) Wing design (reference) tempera- 
ture, 0 F 

9 WHVNLT (4,0) CCNTL 

CCNTL 

(8,0) 

(8,0) 

(1,0) 

Horizontal tail design (reference) 
temperature, 0 F 

10 WHVNET (4,0) Vertical tail design (reference) 
temperature, 0 F 

11 OLAY00 
RHAD 

(0,0) 
(1,0) 

READ Case indicator 
1.0 = first case 
2.0 = subsequent case 
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TABLE 11. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

12 WMJEO (2.0) SVFTAB (3,0) Wing aspect ratio (wing fixed or 
aft) 

13 WHVfiFO (2,0) SVFTAB 
CCNTL 

(3.0) 
(8,0) 

Sweep of wing quarter-chord (wing 
fixed or aft), deg 

14 MHVGEO (2,0) SVFTAB (3.0) Wing taper ratio (wing fixed or aft) 

15 READ (1,0) WVQQ 
WHVMAT 
MAXLDS 
WHVNET 
FTGCTL 

(3.0) 
(3,0) 
(4,0) 
(4,0) 
(5,0) 

Wing material identification number 

16 MHVGEO (2,0) SVFTAB (3,0) Horizontal tail aspect ratio 

17 WHVGEO (2,0) SVFTAB (3.0) Sweep of horizontal tail quarter- 
chord, deg 

18 MHVGEO (2,0) SVFTAB (3.0) Horizontal tail taper ratio 

19 READ (1,0) WHVQQ 
WHVMAT 
MAXLDS 
WHVNET 

(3.0) 
(3,0) 
(4,0) 
(4,0) 

Horizontal tail material identifi- 
cation number 

20 WHVGEO (2,0) SVFTAB (3,0) Vertical tail aspect ratio 

21 WHVGEO (2,0) SVFTAB (3.0) Sweep of vertical tail quarter- 
chord, deg 

22 WHVGEO (2.0) SVFTAB (3.0) Vertical tail taper ratio 

23 READ (1,0) KHVQQ 
WHVMAT 
MAXLDS 
WHVNET 

(3.0) 
(3.0) 
(4.0) 
(4,0) 

Vertical tail.material identifica- 
tion number 
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TABLE 11. XMISC ARRAY VARIABLES (MISC BLOCK) (COOT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

24 READ (1.0) DATAIN (2,0) Maximum taxi weight; if not defined, 
additional landing gear design data 
are transferred to record 25 

25 WHVGEO (2.0) SVFTAB (3,0) Wing aspect ratio (forward position 
variable-sweep only) 

26 WHVGEO (2,0) SVFTAB 
CCNTTL 

(3,0) 
(8,0) 

Sweep of wing quarter-chord (for- 
ward position variable-sweep only), 
deg 

27 WHVGEO (2,0) SVFTAB (3,0) Wing taper ratio (forward position 
variable-sweep only) 

28 WHVQQ (3,0) CCNTL (8,0) Wing structural material shear mod- 
ulus at design flutter point, 
lb/in.2 

29 WHVQQ (3,0) CCNTTL (8,0) Horizontal tail structural material 
shear modulus at design flutter 
point, lb/in.2 

30 WHVQQ (3,0) CCNTL (8,0) Vertical tail structural material 
shear modulus at design flutter 
point, lb/in.2 

31 READ (1,0) FTGCTL (5,0) Fuselage cover material identifi- 
cation number 

32 BLCNTL (4,0) FATGUE (5,0) Maximum net unswept wing bending 
moii»ent at side of fuselage station, 
in.-lb 

33 BLCNTL (4,0) FATGUE (5,0) Maximum net swept wing bending 
moment at wing station 2, in.-lb 

34 DFATMG (2,0) FATGUE (5,0) Vehicle service life, hr 

35 READ (1.0) FUSNET (4,0) Vehicle sink speed at landing 
design weight, ft/sec 
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TABLE 11.   XMISC ARRAY VARIABLES (MISC BLOCK)   (CONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

36 READ (1,0) FUSNEF (4,0) Main landing gear stroke, in. 

37 READ (1,0) FUSNET (4,0) Ratio of ultimate to limit design 
factor 

38 READ (1,0) FUSNET (4,0) Taxi load factor 

39 OLAYOO 
PROG 
TBOPT 

(0,0) 
(9,0) 
(9,0) 

PROG 
TBOPT 

(9,0) 
(9,0) 

Wing and empennage module flow con- 
trol; initialized to 0.0 by OLAYOO 
at start of module execution. 

40 OLAYOO 
READ 

(0,0) 
(1,0) 

OLAYOO (0,0) Indicator set to 1.0 in OLAYOO; set 
to 0.0 in READ if GENERAL data are 
input 

41 READ (1,0) FTGCTL (5,0) Fuselage minor frame material 
identification number 

42 WHVNHT (4,0) VLQAD 
VLOAD1 

(9.0) 
(16,0) 

Indicator to designate that hori- 
zontal tail loads have been 
reversed 

0.0 = loads have not been reversed 
1.0 a loads have been reversed 

43 DFABIG (2,0) BLCNTL (4,0) Unsweptwing inertia bending moment 
per g at basic flight design weight 
(wing fixed or aft) at side of 
fuselage station, in.-lb 

44 DFATWG (2,0) BLCNTTL (4,0) Sweptwing inertia bending moment 
per g at basic flight design weight 
(wing fixed or aft) at wing sta- 
tion 2, in.-lb 

45 DFATMG (2,0) BLCNTTL (4,0) Unsweptwing inertia bending moment 
per g at maximum design weight 
(wing fixed or fwd) at side of fuse- 
lage station, in.-lb 
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TABLE 11.   XMISC ARRAY VARIABLES (MISC BLOCK)  (COWT) 

LOG 

Defined Used 

Description Routine Overlay Routine Overlay 

46 DFATMG (2,0) BLCWTL (4,0) Unsweptwing inertia bending moment 
per g at basic flight design weight 
(wing fwd) at side of fuselage sta- 
tion, in.-lb 

47 DFAIMG (2.0) BLCNTL (4,0) Unsweptwing inertia bending moment 
per g at landing design weight (wing 
fwd) at side of fuselage station, 
in.-lb 

48 DFATMG (2,0) Bicm (4,0) Sweptwing inertia bending moment 
per g at maximum design weight (wing 
fwd) at station 2, in.-lb 

49 DFABJG   (2,0) Bicm (4,0) Sweptwing inertia bending moment 
per g at basic flight design weight 
(wing fwd) at station 2, in.-lb 

50 DFAB1G (2,0) BLCNTL (4,0) Sweptwing inertia bending moment 
per g at landing design weight 
(wing fwd) at station 2, in.-lb 

51 READ (1,0) BLCNTL (4,0) Air vehicle class indicator 
1.0 - fighter (F) 
2.0 = attack (A) 
3.0 = tactical bomber (BI) 
4.0 = strategic bomber (BII) 
5.0 = cargo assault (CA) 
6.0 = cargo transport (CT) 

52 READ (1,0) BLCNTL (4,0) Wing-type indicator 
-1.0 = fixed wing 
1.0 = variable sweep wing 

53 READ (1,0) DCCNTL 
WHVQQ 
BLQ'NTL 

(2,0) 
(3,0) 
(4,0) 

Vertical-tail-type indicator 
-1.0 = single tail 
0.0 = dual tail 
1.0 = T-type tail 
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TABLE 11.   XMISC ARRAY VARIABLES (MISC BLOCK)  (OONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

54 READ (1.0) BLCNTTL (4,0) Load calculation option indicator 
-1.0 = calculate basic loads only 
0.0 ■ calculate fatigue spectra 

only 
1.0 « calculate both basic loads 

and fatigue spectra 

55 READ (1.0) BLCNTL (4,0) Total vehicle load calculation 
control 

1.0 = compute all loads (fuselage, 
wing, horizontal, vertical) 

0.0 = compute loads as indicated 
by controls locations 56 
through 59 

56 READ (1,0) Bum (4,0) Fuselage load calculation indicator 
1.0 = compute 
0.0 » do not compute 

57 READ (1.0) BLCMl (4,0) Wing load calculation indicator 
1.0 = compute 
0.0 s do not compute 

58 READ (1,0) Bum (4,0) Horizontal tail load calculation 
indicator 

1.0 ■ compute 
0.0 ■ do not compute 

59 READ (1.0) BLCNTL (4,0) Vertical tail load calculation 
indicator 

1.0 = compute 
0.0 - do not compute 

60 READ (1.0) Bum (4,0) Load conditions 1 through 5 calcu- 
lation indicator (positive maneuver 
conditions) 

1.0 ■ compute 
0.0 ■ do not confute 
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TABLE 11. XMISC ARRAY VARIABLES (MISC BLOCK) (CCWT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

61 READ (1,0) BLCNTL (4,0) Load conditions 6 and 7 calculation 
indicator (negative maneuver 
conditions) 

1.0 ■ compute 
0.0 = do not compute 

62 READ (1,0) BLCNTL (4,0) Load condition 8 calculation indi- 
cator (flap-down maneuver 
condition) 

1.0 = compute 
0.0 = do not compute 

63 READ (1,0) BLCNTL (4.0) Load condition 9 calculation indi- 
cator (flaps-down landing) 

1.0 = compute 
0.0 ■ do not compute 

64 READ (1,0) BLCNTL (4.0) Load conditions 10 through 13 cal- 
culation indicator (positive verti- 
cal gust conditions) 

1.0 = compute 
0.0 = do not compute 

65 READ (1,0) BLCm (4.0) Load conditions 14 through 17 cal- 
culation indicator (negative verti- 
cal gust conditions) 

1.0 = compute 
0.0 « do not compute 

66 READ (1,0) BLCNTL (4.0) Load conditions 18 and 19 calcula- 
tion indicator (lateral gust 
conditions) 

1.0 ■ compute 
0.0 = do not compute 

67 READ (1,0) BLCNTL (4,0) Load conditions 20 and 21 calcula- 
tion indicator (pitching accelera- 
tion conditions) 

1.0 = compute 
0.0 » do not confute 
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TABLE 11 . XMISC ARRAY VARIABLES (MISC BLOCK) (CONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

68 READ (1.0) BLOJTL (4,0) Load conditions 22 and 23 calcula- 
tion indicator (yawing acceleration 
conditions) 

1.0 ■ compute 
0.0 - do not compute 

69 READ (1.0) Bum (4.0) Wing fatigue spectra calculation 
indicator 
-1.0 • compute gust and maneuver 

spectra 
1.0 - compute gust spectra only 

70 OLAY00 (0,0) READ (1.0) Input data deck identification 
"GENERAL  ,, 

71 OLAY00 (0.0) READ (1.0) Input data deck identification 
"WING 

72 OLAY00 (0,0) READ (1.0) Input data deck identification 
"HORIZONTAL" 

73 OLAY00 (0.0) READ (1.0) Input data deck identification 
"VERTICAL " 

74 OLAY00 (0.0) HEAD (1.0) Input data deck identification 
"FUSELAGE " 

75 OLAY00 (0,0) READ (1.0) Input data deck identification 
"LG 

76 OLAYOO (0,0) READ (1.0) Input data deck identification 
"AIS 

77 OLAY00 (0,0) READ (1,0) Input data deck identification 
"FATIGUE  " 

78 OLAYOO (0,0) READ n.o) Input data deck identification 
"WHV LOADS " 

79 OLAYOO (0.0) READ (1.0) Input data deck identi 
"FUS LOADS " 
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TABLE 11. XMISC ARRAY VARIABL]:S (MISC BLOCK) (CONCL) 

Defined 

Loc Routine 

80 OL/VYOO 

81 ÜLAY00 

82 OLAY00 

83 OLAY00 

Overlay 

(0,0) 

(0,0) 

(0,0) 

(0,0) 

Used 

Routine 

RLAD 

READ 

Overlay 

(1.0) 

(1,0) 

Description 

Input data deck identification 
"INliRTIA  " 

End of case data identification 
"EXECUTE  " 

Ali)h;inuineric characters, "WING" 

Alphanumeric characters, "II.T." 

84 OLAY00 

85- 
100 

READ 

(0,0) 

(1.0) OLAY00 
Rl.AD 
SPDAI.T 
DSGNPR 
AISMN 
SEAL 
DSGNP 
DUCTS 
NACELE 
SUMARY 
CCNTL 
PRTG 
PRTA 
PR'ni 
PRTB 
PRTC 
WLETE 
PRTU 
ACPRTA 
PRTB 
PRTC 
PRTTl 

(0, 

(1, 
(2. 
(2, 
(7, 
(7, 
(7, 
(7. 
(7, 
(7, 
(8. 
(8, 
(9. 

(9. 
(10 
(10 
(14 
(17 
(18 
(18 
(18 

(18 

0) 
ÜJ 
0) 
0) 
0) 
0) 
0) 
0} 
0) 
0) 
0) 
0) 
Ü) 

0) 
.0) 
.0) 
,0) 
.0) 
.0) 
,0) 
,0) 
.0) 

Alphanumeric characters, "V.T." 

Case title (alphanumeric infoma- 
tion on first two cards in the 
input deck for each case) 
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STRUCTURAL WEIGHT ESTIMATION 

Air vehicle structural component weight analysis modules calculate 
structural weights for: 

1. Wing (refer to Volume VI) 

2. Horizontal tail (refer to Volune VI) 

3. Vertical tail (refer to Volume VI) 

4. Fuselage (refer to Volume VII) 

5. Landing gear (refer to Volume V) 

6. Nacelles» engine section, and air induction system (refer to 
Volune V) 

Computed weights are derived so that detail weight data are available at the 
end of the evaluation phase. Modules which evaluate these components may be 
operated in stand-alone modes or in the integrated mode by using data from 
the design data development modules. 

PROGRAM DEBUGGING 

Several levels of printed output are provided from the modules that are 
executed in the computation process. Sunmary weight results and error and 
warning messages are standard program output. 

Error and warning messages are printed when data compatibility problems 
are encountered or when problem definitions are beyond the program limitations. 
These messages describe the problem, the path taken to circumvent the situa- 
tion, and the routine which encountered the problem. This allows the com- 
pletion of downstream computations which may produce unrelated errors. 

Other types of program output are controlled through user selection of 
print indicators. Optional output that can be printed through control card 
indicators are as follows: 

1. Details of weight analysis results 

2. Details of structural synthesis results 

3. Details of design data and requirements 

4. Details of intermediate program calculations 
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